• I K is a key repolarizing current in the heart • Loss-of-function mutations in the subunits encoding I Kr & I Ks destabilize repolarization and cause potentially life-threatening arrhythmias ( Barhanin et al 1996 & Abbott et al 1999 Physiological Role of I K and Subunit Interactions 7
• Mutations in genes encoding KvLQT1 (KCNQ1), minK (KCNE1) and HERG (KCNH2) cause distinct congenital long QT syndromes ( Barhanin et al 1996 & Splawski et al 1997 • In addition I Kr and I Ks share some behaviors such as susceptibility to suppression in native systems by cell-isolating enzymes ( Yue et al 1996 ) Step Tail Step I HERG densities : HERG + KvLQT1 > HERG only The molecular interaction between α -subunits HERG and KvLQT1 :
• KvLQT1 was found to associate physically with HERG in both CHO cells and native cardiomyocytes and to increase membrane localization of HERG in CHO cells • KvLQT1-induced increases in HERG membrane expression were paralleled by increased I HERG density 49
• In the presence of KvLQT1, I HERG deactivation was accelerated, bringing its deactivation properties closer to those of native I Kr ( Weerapura et al 2002 ) • The mechanism of this interaction remains to be established more fully 50 HERG interactions with other subunits:
• Suppression of minK expression reduces I Kr in AT1 cells and neonatal mouse cardiomyocytes ( Yang et al 1995 & Kupershmidt et al 1999 • HERG appears to co-assemble with exogenous minK in CHO cells and in native equine cardiac tissue, affecting I HERG density and gating kinetics ( McDonald et al 1997 , Ohyama et al 2001 & Finley et al 2002 51 HERG interactions with other subunits • MiRP1 was first described as an essential β-subunit for reconstitution of I Kr ( Abbott et al 1999 ) • Understanding the role of MiRP1 has been complicated : -ventricular MiRP1 expression is limited ( Yu et al 2001 ) -HERG co-expression with MiRP1 in mammalian cells does not make I HERG more I Kr -like ( Weerapura et al 2002 ) -MiRP variants endogenous to Xenopus oocytes have contrasting effects on I HERG
( Anantharam et al 2003 )
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• Interestingly, MiRP1 is believed to interact with the C-terminal region, specifically the cyclic nucleotide binding domain of HERG (Cui et al 2001 ) • This study is the first to suggest interactions between the α -subunits of I Kr and I Ks , which may explain the inconsistent findings in the literature.
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Possible role of HERG's C-terminal to HERG membrane trafficking
• HERG can interact with β 1 -integrin; N-terminal HERG deletions could still interact with integrin ( Cherubini et al 2002 ) • LQT2 mutations in the C-terminal tail affect trafficking of HERG from the ER to the cell surface ( Aydar et al 2001 & Akhavan et al 2003 The interactions between the C-terminal HERG with KvLQT1 may facilitate HERG membrane trafficking.
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• These studies were performed primarily in CHO cells. It remains to be determined whether the interactions that we observed are seen in other systems as well
• The evidence for co-localization of HERG and KvLQT1 protein in canine heart cells and the ability to co-immunoprecipitate HERG and KvLQT1 from crude left ventricular membrane preparations --> relevance to cardiac HERGKvLQT1 interaction 55
• Like Pond et al. (Roti et al 2002) , the study found HERG to localize to cross-striations compatible with the T-tubular system as well as to lateral membranes and intercalated disks.
• Other cardiac potassium channels such as Kir 2.1 and Kir 2.3 have also been localized to T-tubules ( Clark et al 2001 & Melnyk et al 2002 • However, the function of these protein localization to T-tubular structures in native cardiomyocytes remains unclear and needs further investigation.
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• The molecular motifs involved in the HERGKvLQT1 interaction remain to be more fully defined • Such information would be very useful in pointing to potential effects of mutations in HERG and KvLQT1 on the interaction defining the potential involvement of the HERG-KvLQT1 interaction in contributing to the clinical manifestations of congenital long QT syndromes 57
